Fundamentals of Asset Management

Step 8. Optimize Capital Investment

A Hands-On Approach



Tom'’s bad day...
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Fourth of 5 core questions

What are my best O&M and CIP investment
strategies?
What alternative management options exist?
Which are the most feasible for my organization?
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AM plan 10-step process

4 )
Optimize
—> Capital
Investment
\_ J

4. What are my bes@nd

Validation;
ORDM

Confidence Level
Rating; Strategic

CIP investment strategies?
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Recall view 4. Management framework

Asset Management
Business Processes

4 )
Asset Management
Plans
\, 7z
4 )

Strategic Initiatives

Y
\

Annual Budgets

[ Operating Budget J [ Capital Budget J
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Balancing future demand with current capabilities
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Focus of CIP
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The CIP process locks in life cycle costs!

4 N\ A
65-85% of all life- Life-cycle O&M costs often
cycle costs are are 5-10 (even 20) times
5 “locked-in” here! JRLN initial construction costs )

Project |Preliminary Detailed

identifi- | feasibility design Construction
cation design phase

Commissioning

Life-cycle cost reduction opportunities diminish >
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Deriving the CIP investment program — a best practice
model

Project development & authorization

(1. The strategic CIP “Business Plan” \—’| 1 ]— Identification

» What are we going to do and why? f . .

« What will it cost? ‘ Validation

« How will it be funded? f Prioritizati

« Life-cycle impact on LOS, rates, and financial | rioritZation J

condition [ ) ) 3
\\ T J Financing J)

{2. On time and on budget \_’[ 2 ]‘ Execution

* Managing costs [

« Managing schedules and deliverables | Control

* Managing contracts and changes
\ %

L4

/3. Integration into the portfolio of assets \_’[ 3 ]‘[ Handover ]
Registry

Start-up, shake-down, burn-in, commissioning
Manuals, spares, and service

Initiating the maintenance regimen

- J
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‘ Capital investment is made up of two major types of
projects

[ Renewal | [ Augmentation |
J J
: Repair J :Functionality (LOS/efficiency):
: Refurbish/restore Capacity :
: Replace :
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Deriving the CIP investment program — a best practice

model

. The strategic CIP “Business Plan”

What are we going to do and why?
What will it cost?
How will it be funded?

Life-cycle impact on LOS, rates, and financial

condition

~

Project

H

|dentification

J

v

o

. On time and on budget

Managing costs
Managing schedules and deliverables
Managing contracts and changes

\

Validation

Prioritization

Financing

Execution

Control

v

(&

3. Integration into the portfolio of assets

Registry

Start-up, shake-down, burn-in, commissioning

Manuals, spares, and service
Initiating the maintenance regimen

Handover ]

J
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Project identification: Moving to “best practice”

“Champion” model “Structured” model

- N )
AMP

(whole portfolio)

Project S y
Development
* Inventory

Collection

“‘wish list” :
nvestment) - Condition
e Failure modes
* Residual life
Unknown \_ - * Replacement $

requirements! « LOS

- ODM
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‘ The project development process

~

-

Project Identification

[ “At risk” assets ]—[ Existing CIP

Strategic drivers ]

v

Vs

\

Initial projects list

~

J

\4

r

\

Validation & prioritization

\4

Vs

\

CIP funding strategies

v

[

CIP document
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The “primary failure mode” gives insight into “strategic
drivers” at work

Management

Failure Mode Definition Tactical Aspects Strategy

Capacity Volume of demand Growth, system expansion (Re)design
exceeds design capacity

LOS Functional requirements Codes & permits: NPDES, (Re)design
exceed design capacity CSOs, OSHA, noise, odor,

life safety; service, etc.

Mortality Consumption of asset Physical deterioration due = O&M
reduces performance to age, usage (including optimization,
below acceptable level operator error), acts of renewal

nature

Efficiency Operations costs exceed Pay-back period Replace

that of feasible alternatives

NPDES is National Pollutant Discharge Elimination System, CSOs are combined sewer overflows, and
OSHA is Occupational Safety and Health Administration
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‘ The project development process

~

Project Identification

[ “At risk” assets

Existing CIP ]—[ Strategic drivers ]

-

v

Initial projects list

~\

J

~

J

\4

Validation & prioritization

~\

J

\4

CIP funding strategies

~\

J

v

CIP document

|
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“At risk” assets

High business risk exposure scores
Very low remaining useful lives

Poor condition scores or scores approaching
designated minimum acceptable levels

Poor performance scores
Poor reliability scores
No redundancy

Imminent major failure mode of “capacity” or “level of
service”

Fundamentals of Asset Management
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Each project should have a CIP project identification

sheet that identifies...

Proposed scope
Location

Background & context
Rationalization

Fiscal requirements
Design issues
Permits required
Comments

ECDEP

CIP PROJECT IDENTIFICATION FORM

= FErmsanad:
[Froject Humber
e By
ot
Mame F‘m [Cai=s mevizlon:
[Frojec Marager
[Anoroved By
PROJECT 8COPE
rn-mn.- Syssem Feces [ | Flant [ Pumo S2aton [ calectien
[Frojec: Descrpaon B0 Ol LoC2bon Sndior MG Frcics [

(T smnrmnce;

Froec= him am F=sapErder wih i proen:
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Deriving the CIP investment program — a best practice

model

Project

/

1. The strategic CIP “Business Plan”
» What are we going to do and why?
* What will it cost?
* How will it be funded?

condition
g

+ Life-cycle impact on LOS, rates, and financial

~

v

2. On time and on budget
* Managing costs
* Managing schedules and deliverables
* Managing contracts and changes

o

v

3. Integration into the portfolio of assets
* Registry

* Manuals, spares, and service
* Initiating the maintenance regimen

(&

 Start-up, shake-down, burn-in, commissioning

) Financing
\—>[ 2 ]— Execution
, Control
J
\—>[ 3 ]—[ Handover ]

J
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Driving down the cost of CIP

Can we...
Eliminate projects?
Defer projects?

Change maintenance?
Change operations?

Shift to more appropriate Optimized Renewal
Decision Making (ORDM) solution (repair,
refurbish, replace)?

Find a non-asset solution?

Fundamentals of Asset Management
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CIP validation

How do we know that we have...

The right projects?

At the right time??

At the right cost?

For the right reasons?

Fundamentals of Asset Management
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CIP Validation

How do we “validate”?

We produce a rigorous business case for all projects
that justifies the timing and project solution including

Life cycle cost (capital and O&M)

“Triple bottom line” risks (financial, social, and
environmental)

We sufficiently analyze in a step-by-step approach to
ensure that we have reached an acceptable level of
confidence (confidence level rating—CLR)

We set the sophistication of analytical process to
match the risks, value of the capital, and life cycle
costs to be invested

Fundamentals of Asset Management
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Validation as a “decision” filter

Existing CIP/ Proiect list AMP (whole
“wish list” roject fis portfolio)

: Y
Valid? = Proceed J

No

\ 4 \4 v
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‘ Process steps

Project
identification

"
/—{ CLR ] Project development and validation \
—»[ BRE ]
—»[ LCC ]

\ —>[ Business case ] J
—>[ CLR revision ]

Prioritization by

CIP committee
CLR is confidence level rating, BRE is business risk exposure,
LCC is life cycle cost, CIP is capital improvements program —»[ Budget book ]
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‘ Process steps

Project
identification

7~

"
/ CLR Project development and validation \

—>[ BRE ]
—{ LCC ]
\ —>[ Business case ] J
—>[ CLR revision ]
_’[ Prioritization by ]
CIP committee

CLR is confidence level rating, BRE is business risk exposure,
LCC is life cycle cost, CIP is capital improvements program —»[ Budget book ]

Fundamentals of Asset Management 23



Measuring our confidence in our proposed projects
and solutions

4 )
How confident are we that we are recommending
the right solution at the right time at the right cost?

\_ _J
Best Sl @t Confidence
Appropriate + — Level Rating
Process Date Used (CLR)
2
70%  +  40% i
= 55%
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Confidence level rating process steps

Step 1 Step 2 Step 3 Step 4

Project concept Build business Comments on Review and rank
by project case by business case business case by
sponsor assessor by peer reviewer CIP committee

Fundamentals of Asset Management
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CLR: 13 elements to be considered

Existing standard of service?
What is the purpose of the asset? Why is it there?

Knowledge of existing asset or facility (renewal)
What condition is the asset in?
What is its performance? It’'s reliability?

Current asset utilization (renewal)

What is the asset actually delivering vs. what do |
require the asset to do?
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CLR: 13 elements to be considered, cont.

Future demands and reliability

What increase in level of service is expected in the
future?

Prediction of reliability and failure mode (renewal)

Of the four failure modes (Capacity, Level of Service,
Mortality and Efficiency), which one is most eminent?

Timing of reliability / renewal failure
How likely is this failure to occur?

Consequence of reliability and renewal failure
What is the impact of this failure?
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CLR: 13 elements to be considered, cont.

Quality of proposed maintenance program

How good are my estimates for maintenance costs
for this project? Do | understand the most
appropriate regimen across its life cycle?

Appropriateness of operating budgets

How good are my estimates for operating costs for
this project?

Appropriateness of renewal solution

Have we systematically considered all nine treatment
options (do nothing, status quo, operate differently,
maintain differently, repair, refurbish/rehabilitate,
replace, decommission, and non-asset based)?
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CLR: 13 elements to be considered, cont.

Assessment of capital costs
How good are my estimates for capital costs?

Assessment of benefits (risk reduction)

What am | really getting for doing this project and
have | adequately quantified it?

Will this provide real benefit to stakeholders?
Have | done the homework to understand the
benefits?

Appropriateness of evaluation process

Have | balanced business risk and all (life cycle)
costs and benefits and documented them in a
business case”?

Fundamentals of Asset Management
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‘ Confidence Level Assessment & Rating

LEVEL 2: Overall Confidence Levels LOS Capital Inprovement Projects
0 Qua A Process + Daia 0 dge Qua U '.' U C© C 0 C
External . : i ., = i ‘ Rating
Regulation
Civil
Understanding of existing service
Existing Standard of Senice Farmal written standard adopted by |Large technical group - sound, accurate
2% legislative body knowledge 100% B0% 80% 2 0%
Knowledge of Existing Asset / Infarmal specific knowledge based  |Large technical group - sound, accurate
Facility 4% on informal records applied knowledge a0% B0% 55% < 2 2%
Demands placed on service
Current Demands for Service Current demand specifically Full data and costs down to maintenance
0% analyzed and estimated managed item level 100% 100% 100% 0% 0%
Future Demands for Serice Future demand specifically Full data and costs down to maintenance
5% analyzed and projected managed iterm level 100% 100% 100% 5% 0%
Service failures
Predicted Modes of Service Failure Major (strategic) failure modes Large technical group - sound, accurate
0% analyzed knowledge 5% B0% 65 % 0% 0%
Prabability / Timing of Failure Farmal analysis at facility/major Moderate data from asset management
0% process of higher level information system 5% 85% 80% 0% 0%
Conseguence of Failure Specific but informal consideration  |Mediurm technical group - moderate
15% given knowledge a0% 50% 50% 3% 8%
Analysis approach
Quality of Proposed Maintenance Farmal analysis at facility/major Large technical group - sound, accurate
Programs 7% process of higher level knowledge 5% B0% BE% 5% 2%
Appropriateness of Recurrent Farmal analysis at facility/major Large technical group - sound, accurate
Budgets 10% process or higher level knowledge 75% B0% 68 % 7% 3%
Appropriateness of Renewal Farmal analysis at facility/major Key basic data fram asset management
Solutions Considered 10% process or higher level infarmation system 7a% 7a% 7% g% 3%
Assessment of Capital Cost Farmal analysis at asset or lower  |Large technical group - sound, accurate
Estimates 12% lewel knowledge 100% B0% B80% 10% 2%
Assessment of Benefits (Risk Farmal analysis at facility/major Key basic data from asset management
Reduction) 15% process or higher level information system 75% 75% 75% 1% 4%
Appropriateness of Economic Specific but informal consideration  |Medium technical group - moderate
Evaluation Process 20% given knowledge a0% a0% 50% G
TOTALS 100% 66% 24%
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‘ Scoring “protocol”

Table 3 Scoring the Processes & Practices

Assessment Score Processes & Practice Followed

0% No process applied to quality element

25% Some consideration given to process

50% T
Assessment Score Description of Data Used

70% 0% No data available

80% 25% Some minor data available

90% 40% Small Delphi Group - poor knowledge

100% 50% Medium Delphi Group - reasonable knowledge
60% Large Delphi Group - sound accurate knowledge
75%* Key base principle data from AMIS
85%* Secondary data from AMIS
100%™ Full tertiary data & costs down to MMI

Fundamentals of Asset Management
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Weighted gap improvements

Quality Elements

Renewal Weighted GAP

Existing Standards of Service

Knowledge of Existing Asset / Facility / Resources Providing Service

Curmrent Demands

Future Demands / Reliability

Prediction of Reliability / Renewal Failure Mode
Timing of Reliability/ Renewal Failure

Consequence of Failure to Make this Investment

Quality of Proposed Maintenance Program (if applicable)
Appropriateness of Recurrent Operations & Maintenance Budgets
Appropriateness of Solutions Assessed & Adopted

Assessment of Capital Cost Estimates

Assessment of Benefits (Risk Reduction)

Appropriateness of Economic Evaluation Process Undertaken

0% 2%

4%

% GAP
6%

8%

10%

17

T

=
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CIP “hurdle” stages

Period Minimum CLR

Source (years) rating
AM plan 16-25 60%
AM plan 11-15 70%
> 10-year CIP 90% 6-10 80%
5-year CIP < 2-5 85%
Design expenditure ]
approved ) 1 90%
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‘ Process steps

Project
identification

"
/—{ CLR ] Project development and validation \

—>[ BRE
—{ LCC ]
\ —>[ Business case ] J
—>[ CLR revision ]
_’[ Prioritization by ]

CIP committee

CLR is confidence level rating, BRE is business risk exposure,
LCC is life cycle cost, CIP is capital improvements program —»[ Budget book ]
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Recall: Business risk exposure drives work
program

Work program response

High
B
® D :
Aggressive @ mmediate
monitoring work
_:f) Aggressive
o’ monitoring
A Sample Aggressive
@ monitoring monitoring
C
@
Low
Low Consequence High
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BRE 1—simple approach

Business risk exposure (BRE) increases (higher numbers) as probability of
failure (PoF) and consequence of failure (CoF) increase

High
(D]
5 3 3 6 9
'S
L.
Y—
o
Z 2 2 4 6
=
qe]
O
O
o | 1 2 3
Low
1 2 3
Low Consequence of Failure High
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Calculating business risk exposure (BRE) —

project level

p
Probability Consequence
of Failure of Failure

| x [ redunganey | = [ Binese )

~ :

(e [

( )
ﬁonsider...

Safety, health, and
welfare
Environmental
impact

Process criticality
Repair costs
Revenue and
aggravation impact
on customers and

/ \ agency
| |
Consider... Consider...
o Failure mode o Peak vs. average
« Condition « Age and condition
o Performance « Operating environ.
« Reliability o Failure mode

Fundamentals of Asset Management

37



‘ Process steps

Project
identification

"
/—{ CLR ] Project development and validation \
—»[ BRE ]

LCC

\ —>[ Business case ] J
—>[ CLR revision ]

Prioritization by
CIP committee

CLR is confidence level rating, BRE is business risk exposure,
LCC is life cycle cost, CIP is capital improvements program —»[ Budget book ]
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Recall: Defining life cycle cost

Life cycle cost = original cost
— salvage value
+ operating costs
+ maintenance costs
+ renewal costs
+ decommissioning costs

Fundamentals of Asset Management
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Life cycle cost — for each feasible option

B Microsoft Excel - ODM Example. xIs

Eile Edit Wiew Insert Format Tools Data Window Help Adobe PDF ;lilﬂ
D &LV t BERS o~ Q= A2 S -0 EEE

Arial -1 - B ZUESEEEE $%, BN EE S-S A-FA L.
| F25 | =

A B C ] E F G H d K L

1 Discount Rate h 1.0%  Avg Annual § —
2 | Repair/Maintenance Total 1 2 3 4 5

3 | Capital b 4 500 5 4500 % - 5 . ) :

4 | Operations P 20339 §F 35000 F 40250 F A458 F 4701 | F 0 43987

5 | Maintenance $ 1.803.29 ¥ 355000 % 38525 F 605 F 3B599  F 57148

6 | Total Costs § 83370 8 1,667 | § 520000 § 75705 § 77545 F 79300 § 81130

7 | PV Total Costs § 82945 § 1,652 $5,200.00 $750.25 $759.88 $769.68 $779.64

g

9 | Refurbish 1 2 3 4 3 6 7 &

10 | Capital %35 500.00 177500 % 177500 F 177500 | 177500 % 177500 §1.775.00  §1,77500  §1775.00 $1.775
11 | Operations ¥ 751519 F 32500 | § 32988 F 33482 § 53985 F 54484 F 38012 | F 355357 | F 3600 § BB
12 | Maintenance b BABTY3 ¥ oZ7500 0% 27913 F 26331 | §F 28756 % 291GV F 29525 % 3000 §F 30521 F 309
13 | Total Costs 4090202 % 2495 | § 2,375.00 § 238400 § 239314 § 240241 | § 241182 $242137 | $2431.07  $2,44091  $2.450
14 | PV Total Costs 4538214 % 2,269 $2,375.00 | $2,360.40  $2,345.98  $2,331.75 $2,317.71  $2,303.85  $2,290.17 | $2,276.68 | $2,263
15

16 | Replace 1 2 3 4 5 b 7 8

17 | Capital %61 ,000.00 $ 152500 % 152500 F 152500 % 152500 % 152500 §1525.00 $1,52500  §1525.00 %1525
18 | Operations $10853.53 F 20000 % 20300 F AOB0S5 | F 20914 F AZZY F 5468 F 218BS §F ZNST O 225
19 | Maintenance $12 24367 § 20000 % 20000 % 20000 % 20000 % 20000 § 22500 % 22838 & 23180 % 235
20 | Total Costs 84097 25 % 2,102 | § 1,925.00 § 1,928.00 § 1,931.05 § 1,934.14 | § 1,937.27 $1,965.46  $1,972.06 $1,978.77 $1,985
21 | PY Total Costs 6024055 1.731 $1,925.00 $1,908.91  $1,893.00 $1,877.25  $1,861.68 $1,870.06 $1,857.77 | $1.84563  §$1,833
22
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‘ Life cycle cost — for each feasible option

1
Life Cycle Costing Ll EET”_LE;‘ OPTION DETAILS
: : - escription Dascripmion O noifing
LICE”S?D{ C‘_"IE”I Option number Opzon namiber 1
CIF Validartion Fro Option Status mupmt:ﬂ S:?;..E . Arahze
FProposed Year of il AL 2005
COMIMIE5IoN
FROJECT DETAI.I'__;E Commissioning ng
Fnoject - Numbsr af Years m Analyze |27
A orfs) Number of Years to Analy
Daze SEMEFITS
— ] Operating Costs {(Annual) | e Ernmmnar ConEger AnNCipated Change I DroaLChon Snd MCoMmE eXpecied per unt,
Emnnzm:er Electrifincoms jannual a0 any rafe change anficipatad and ihe number of aNeced ralepayers.
Option Status Telecommunicati| Expaciad Inmm; 5
P ed Year of Secy oouction Ineom _
roposed Yea Ine d rate Incoms 5
Commizsioning Clear oine - 1 3
Data collection and updal Cnher - 3 5
Mumbrer of Years ro Anaiy Crner - 3 5
Condition ai Lizreg 2
Chemicals | other input|MErEased Producuion or
EmMICals § OTher InpLu Incoms Sub-roral ‘
proc'i
Labaor resour(Mamnzsnancs Bansfs fdlentity henaflls in eMclency of maintanance acthilies compared fo Opfion 1 - Siafus Quo.
Sawings from sial maindsnance efickency improvements
Pravantativs malnfenancs 3
Corracilve malnisnance 3
: Predicilve maintenancs] 5
Crthes] 3
Routine maintena Bensiis Su-oial [*
LConstru Ly T onas T RER Expecied fequchon In LOss TAME NJUNes / Medical Treanment Injunes JERE Compared o Gpion 1 - SiEis
Cluﬁ‘gﬁac:l Equipmn Guo.
ek Spi Total coet reduction from 5
Eled Preventative maintena raguced LTI's & MTI's
Management L: Buainess Rk Exposurg 3
o —__|Sarey S OHES (Annual) Sub-
Rehabilita Equipn| ooy : P
Spi
Predictive maintena improvad Lavels of Service | Wwinal /e e areas and S5NMaled annUsi S8vng Sxpecied MM IMpemEentng 1E PIOJec! COmpared 1o e
Lz|fannual Sralvs QuaT
Replacen Equipn ;
Rep| <0 i
b= ¥ O 5
Improvad Lavels of Servica
Sub-toml 5
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‘ Process steps

Project
identification

o~ \
/—{ CLR ] Project development and validation
—»[ BRE ]
—»{ LCC ]
\ Business case J
—>[ CLR revision ]

Prioritization by

CIP committee

CLR is confidence level rating, BRE is business risk exposure,
LCC is life cycle cost, CIP is capital improvements program —»[ Budget book ]
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Elements of a “business case”

Executive Summary

Part 1, Demand and Supply
Objectives
Project background
Drivers & failure modes
Part 2, Options Analysis
Feasible options defined
For each option:
Business risk exposure
Life cycle costing
Confidence level rating (CLR)

Executive Summary

Budgst Yaanigi: July 2007 1o Jun= 2003

Projeod Mams: 5™ & W)W, Elmeors Sewer Rehaklitaton

Profect Decoripbion: The projsct goal s i retebl Bl the above sawer, dusioa sagin
the Iine, Infruding shde semers, missing grout and acks In the cown, and remals of mesie
SUppOIs.

Flued Sceed Mumbar: 12B3T-55L121 (Mo SCED Assel]

Cuparimant Reglonal Sewer Aszeis

Chviclon: RAS

a0t Gafsway: Project Flanning
Resorrrrandsd Oplon and Do ption: commencemant of prelrinany
erglneerng for relining o the 30" combieed pipe ard rerabiliagon of Te tesle,

mether 5o use waood (oplions £} or plasic jopticn
51wl be mace ater prelTinary snginssrng.

Tabis 1 Exampls Kay Projaot Facbe for Fredeered lan

CLR BRE Vears bo  Dsclclan  Caplial

100 %% waar IrvesTment  DEM pDete Arral

Arnualzed Enamionmis

Summary tables ___ Fam anee
) Ti% F=25000 2 y=ars 2006 200,000 530,300 ¥4 81e
Part 3, Recommendation
Recommended option and
description
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‘ Options analysis - summarized

Business Capital Annual Annual PV of NPV Adjusted Benefit Pay Back Total PV/

Risk (%) Operations Maintenance Benefits Annualized PV Cost Period CLR
Status Quo
Do Nothing /
Run to Fail
Operate
Differently
Maintain
differently
Repair
Refurbish /
Rehabilitation
Replace
Decommission
Non Asset
Solutions
(Other options)
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‘ Moving forward: Project validation decision

matrix

High BRE (>1M)

Medium BRE

Low BRE (<50K)

High Proceed with project, Consider proceeding with Consider
CLR no changes project if financial Deferral or delay
(>84) criteria are met and Project breakup
funding is available Cancellation
Increase CLR
Medium Consider Consider Consider
CLR Proceed with Deferral or delay Deferral or delay
(56-84) project Breakup project and Project breakup
Deferral or delay proceed with parts Cancellation
Increase CLR Increase CLR Increase CLR
Low Consider Consider Consider
CLR Deferral or delay Deferral or delay Mothball
(<56) Project breakup Project breakup Deferral or delay
Proceed with Increase CLR Cancellation

project using design
consultant
Increase CLR

Increase CLR

Fundamentals of Asset Management
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Deriving the CIP investment program — a best practice

model

/

1.

The strategic CIP “Business Plan”

What are we going to do and why?
What will it cost?
How will it be funded?

Life-cycle impact on LOS, rates, and financial

condition

~

Project

—{ 1 H Identification

J

v

o)

o

. On time and on budget

Managing costs
Managing schedules and deliverables
Managing contracts and changes

\

—>[ 2 ]— Execution

Control

v

(&

3. Integration into the portfolio of assets

Registry

Manuals, spares, and service
Initiating the maintenance regimen

\—>[ 3 ]—[ Handover ]

Start-up, shake-down, burn-in, commissioning

J
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“Prioritization” rank-orders validated projects

A. Public Health/Safety, Mandated Program, BOC Irrevocable Commitment, Phase

Completion
Points Criteria
20 e Urgent to meet emergency situations to remedy or prevent a major health / safety
hazard.
19 e Essential to remedy or prevent a major health / safety hazard;
e Essential to comply with legally mandated programs and avoid penalty;
e Essential to comply with irrevocable commitment by the BOC.
15 e Essential to complete a project phase, otherwise the system will not be operatio|
6 e Very positive economic impact; B. Service Delivery, Fiscal Impact, Leverage
e Ongoing support by BOC for county grants match and outside agency grants; - —
e Project identified as highest priority by BOC or County Manager; sl n . Q_ntena_ - - -
e Potential hazard — deferral of project would increase significant level of hazard ! _The_ project creates revenues or |Fient|f|es savings in excess of the project cost and is
3 o Potential hazard — deferral of project would not increase significant level of haz Justified by a'cost benefit analys!s; . . . .
proj g
0 « Project does not apply to the aforementioned criteria, Implementatlon plans of the project are required prior to capital allocation and cost
savings reduce the base operating budget.

6 Project significantly improves service delivery which will substantially reduce
subsequent operating or capital costs;

County funds are reimbursed by the federal or state government at a rate of 50% or
greater.

5 Project significantly improves service delivery and will be utilized by multiple
departments with little or no impact on future operating or capital costs (less than
$20,000 per year);

Essential operating capital to meet service growth and/or mandated programs.

4 Project significantly improves service delivery with little or no impact on future
operating or capital costs (less than $10,000 per year);

County funds are reimbursed by the federal or state government at a rate less than
50%.

3 Project improves service delivery with no impact on future operating or capital costs
(less than $10,000 per year)

Essential operating capital to meet service growth and / or mandated programs

2 Project significantly improves service delivery with moderate impact on future
operating or capital costs ($10,000 — $50,000 per year)

1 Project significantly improves service delivery with high impact on future operating
or capital costs (more than $50,000 per year)

0 Project does not significantly improve service delivery;

Project balance available for annual program;
Project requires further study before consideration.
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Example: Possible prioritization factors &
weights

Factor Weight

Public Health/Safety 15
Federal or State Mandated Program 15
Local Irrevocable Commitment 15
Business Risk Exposure 10
Senvice Delivery Impact 10
Fiscal Impact 10
Conformance with Plan / Policies; 8

Phase Completion/

Efficiency Improvement 7

Leverage 6

Project Interdependence 4

Total Maximum Score 100
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Alternative to prioritization factor weighting

“Risk”
Ao
-~

No Project description Cost B/.C PBP CLR BRE
$M ratio yrs

256 | South trunk renewal 4.2 242 2.5 83 610

102 | Expand plant automation 6.5 2.35 3.5 63 411

16 | Renew digester heaters 2.8 2.10 4.0 74 219

205 | New CMMS 8.5 1.95 5.0 69 712

167 | Office accommodation 4.7 1.35 6.2 72 813

150 | Siphon renewals 2.6 1.30 7.2 73 471
Assume agency CIP limit of $25M
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Deriving the CIP investment program — a best practice

model

/

1.

The strategic CIP “Business Plan”

What are we going to do and why?
What will it cost?
How will it be funded?

Life-cycle impact on LOS, rates, and financial

condition

~

Project

—(H

Identification

Validation

J

v

o)

o

. On time and on budget

Managing costs
Managing schedules and deliverables
Managing contracts and changes

\

Execution

Control

v

(&

3. Integration into the portfolio of assets

Registry

Start-up, shake-down, burn-in, commissioning

Manuals, spares, and service
Initiating the maintenance regimen

—H

Handover ]

J
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‘ The strategic CIP financial planning model

Traditional process

CIP wish list

\ 4

CIP tactical “championing’

\ 4

\4

[ Static financial projection ]

CIP/budget ]

Improved process

4 N\ [ )
CIP .
: Dynamic
strategic { Fi :
Lo > inancial
validation
model
process
\_ V2N J

[ Strategic plan workshops ]

\ 4

[ CIP strategic business plan ]
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‘ Baseline: Projection of future life-cycle costs

Expenditure - $M (Current Dollars)
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. CIP New - Future Levels of Service
I CIP - Future Rehab and Replace (New Levels of Service / Growth)
mmmm CIP - Future Rehab and Replace (Plants)
CIP - Future Rehab and Replace (Collections)
I Operations (Operations)
[ Operations (Maintenance)
W Operations (Overhead)
= = Book Value
= = Replace Value
Average Expenditure
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Deriving the CIP investment program — a best practice

model

/

1.

The strategic CIP “Business Plan”

What are we going to do and why?
What will it cost?
How will it be funded?

Life-cycle impact on LOS, rates, and financial

condition

~

Project

—(H

Identification

Validation

J

v

o)

o

. On time and on budget

Managing costs
Managing schedules and deliverables
Managing contracts and changes

\

Prioritization

Financing

Execution

Control

v

(&

3. Integration into the portfolio of assets

Registry

Start-up, shake-down, burn-in, commissioning

Manuals, spares, and service
Initiating the maintenance regimen

J

Handover ]
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Project handover “best practices”

Have contractor/vendor build asset registry at handover
Use retainage to assure

Give contractor/vendor asset registry protocol

Collect baseline performance data after “burn-in” and store with
asset ID

Set up maintenance regimen (reactive, preventive, and
predictive) at outset

Incorporate manuals into EDMS

Set up spares re-supply protocol
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‘ Adapt the CIP business process!

Chverview of Current Ciwervie[<Process Mame>
ECDER CIP Cevelopment and Authorization Process ECDEP CIP De
Cistrict St District Board Dilvishon Stan County Admin
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Key points from this session

Given my system, what are my best capital investment
strategies?

Key Points: Associated Techniques:
A cost-effective CIP is about the right Project development and authorization
solutions at just the right time — a balancing of Project identification
demand and risk/consequence CIP validation

Review your CIP to determine the ‘confidence
level’ you have in it — good practices plus , ,
good data lead to high confidence decisions Strategic CIP Business Plan

Decide to proceed with or defer a given Business risk exposure
project based on the risk it represents to your Confidence level metrics
agency

For those projects you defer, undertake the

necessary analysis to lift the confidence level

to where you feel good about proceeding

The quality of the CIP development process
and the quality of the data available
determine the level of confidence that can be
assigned to the CIP

A good CIP requires a Strategic CIP
Business Plan to fit funding to projects

Project business case
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Tom’s spreadsheet

Microsoft Excel - EPA Sem

File Edt Wew Insert Format Tools Data Window Help Adobe PDF .= ﬂ
Dl SRV {aBRS - @ = &g B
pril -n - sy B % 5 %

| 13 | =
A F G H | J 1 s
B What is the State of My Assets? Required LOS? Which Are Most “Critical™?
Asset Register and Hierarch Installed | Asset | Original is‘:":"'::::: Condition | Annual Current Minimum HE:::::n Probability of | Consequence
Date Class Cost B Rating Dep LO5? Condition Failure Failure
7 Life [Redundancy]
g | Curre| 2006 ‘fear ¥ ‘fears 1o 10 ¥ ¥ ES Rating 1ta 10
9 Lewel 1Leue| dLeueI ieuel 4 Leyel 5 ActorEst | Tab A | ActorEst | Calculated Tab A Calculated Calculatedl | Tab A | TabD | Calculated | TabC i
10| Sanitation System | -
1 Disposal System
12 Treatment Plants
13 | Collection Systems [
4 Sewer Mains
15 Pump Station
16 Inzoming Sewer Aug 1500 cfm; peak 2100cfm
17 Fipes 1963 3 $ 1725 100 B k3 g 742 2 {14 4 ]
12 Manhole 1963 3 k3 340 100 5 k3 il % HE 2 {14 4 ]
13 Influent Gate Valve 1326 5 k3 442 30 g k3 Bl § 295 2 {14 T ]
20 Inzoming Power 20 kw peak.
21 Pole & Transformer 2008 4 ¥ 40 1 ¥ = ¥ 2 03 0 5
22 | Connection 2006 T £ 35 1 k3 = ¥ 2 {14 1} ]
23 Cantral system
24 Incoming Telephone 1385 g ¥ 85 25 7 ¥ 3% il 2 03 2 2
25 PLC 1383 g $ 8800 25 g ¥ ¢ T2 2 {14 ) 2
26 Manual controls 1378 g ¥ 425 25 7 ¥ 1§ 476 2 50 5 2
27 Land & Improvemnts.
28 Land 1950 0 k3 E30 200 1 k3 2] % 12 4 {14 2 1
23 Access Road 1963 1 $ 12500 il 5 k3 167 | & TIET 4 1 B 1
30 Landscaping 2000 1 k3 535 75 B k3 8 % 45 3 {14 1 1
A Security fence 1963 1 $ 1360 75 7 k3 Bl g a0 2 {14 & 3
32 Sub Structure
k] Cassion Quter 1963 1 $ 20800 75 B ¥ 408 | § 17.544 3 {14 & 4
34 Upper Flaor 1963 1 $ 4250 75 B k3 57 | & 2437 3 {14 & 4
26 Diry well 1962 1 $ E200 75 E % 9 (¢ 2893 2 14 E 4
36 Landings and Stairs 1963 k) $ 4250 1] 7 k3 Tl $ 3046 2 {14 T 4
ar wet Well 1963 1 $ 5100 75 B k3 B8 | § 2924 3 {14 & 4
el Shaped Foor 1963 1 k3 850 75 B k3 ] § 487 3 {14 & 3
o] Surmp pumy 1963 4 k3 535 40 B k3 6§ 640 2 {14 10 4
40 Pumps peak 2100cFm
41 | Crive shaftz 2006 B $ 12560 35 1 ¥ 359 ) # 2 TED 10 TED
42 Pumps 2006 4 $ 23,750 40 1 ¥ 4| & 2 TED 10 TED d
M 4» M{ E-Renewals|« 1 v

Ready
E @ & = | @% Module r@I::luru:an R

S | 6 EPa 0 Overy | &8 Day 1.EPA,
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